Others reported a significant reduction in the thinning rates of the left ventricular posterior wall and interventricular septum in 13 patients with Friedreich's ataxia.4
In earlier studies of left ventricular function in patients with Friedreich's ataxia we found: (a) a tendency for the pre-ejection period of the left ventricle to increase and for the ejection period to shorten, especially in patients with increased heart rates'; and (b) a significant reduction in left ventricular fractional shortening and ejection fraction of the left ventricle.2 St John Sutton et al found that the diastolic function of the left ventricle, assessed by computerised M mode echocardiography, was abnormal in seven patients with Friedreich's ataxia.'
Others reported a significant reduction in the thinning rates of the left ventricular posterior wall and interventricular septum in 13 patients with Friedreich's ataxia. 4 The only scintigraphic studies of left ventricular function in patients with Friedreich's ataxia are those of Pentland 64 pixels that spanned the average cardiac cycle. The method has been validated for the assessment of the ejection fraction of both ventricles.9 10 We studied each patient in a left anterior oblique 35-45' projection and in a projection obtained by turning the crystal 400 counterclockwise. Twenty four points that were representative of the volume curve for each ventricle were transferred to a memory of a desk computer (Hewlett-Packard 85) and fitted with a Fourier series; the first four harmonics were usually retained. " The function obtained was differentiated to compute (fig 1) peak filling rate and peak ejection rate; the time to peak filling rate and time to peak ejection rate divided by the length of diastole and systole respectively were also calculated. Furthermore, we calculated the percentage of the stroke volume filled at the end of the rapid filling period and the percentage of the stroke volume filled at the end of atrial systole. We identified the end of the rapid filling period as point C on the derived curve.'2 The percentage stroke volume filled at the end of atrial systole was calculated as the difference between total stroke volume and the fraction filled at the end of the rapid filling period; the contribution of diastasis to the slow filling was discounted.
Regional wall motion was assessed by examining the parametric images obtained by Fourier analysis of scintigraphic data. Table 2 shows the data on left ventricular function. Indices of systolic function were usually normal, although the ejection fraction was greater than normal in nine patients and reduced (0 40) in one. The ratio of time to peak filling rate to diastolic time was higher in patients (mean (SD) 0-32 (0 08)) than in normal controls (mean (SD) 0-24 (0 06)). The increase correlated with increasing heart rate (r = 0 79); there was a 24% increase for each 10 beat/ minute increase in heart rate ( fig 2) . Heart rate (beats/min) group.bmj.com on April 12, 2017 -Published by http://heart.bmj.com/ Downloaded from is abnormal, with the defect being more evident at higher heart rates. The left ventricular peak filling rate was generally normal, and this result accords with the computerised echocardiographic study of St John Sutton et al in a series of seven cases' and with that of Casazza et al who studied 13 patients. 4 Echocardiographic (especially M mode) assessment of the right ventricle is difficult; none the less, there are only a few angiographic studies,""' generally of single cases of Friedreich's ataxia, showing hypertrophy of the right ventricle, sometimes associated with dynamic infundibular stenosis. Our radionuclide study showed that the systolic and diastolic function of the right ventricle is essentially normal in such patients despite the relatively frequent detection of regional hypokinesia, usually of the anterior wall. With allowance for possible diagnostic errors caused by the difficulty of distinguishing the free wall from the outflow tract of the right ventricle, this finding may be clinically important ifit accounts for the evolution of congestive heart failure that complicates certain cases of Friedreich's ataxia. 16 It will be interesting to follow up our patients to see whether alterations in the movement of the right ventricle are associated with the development of congestive heart failure.
